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Amendments to the Claims; 

This listing of claims will replace all prior versions^ and listings, of claims in the 
application; 

Listinfl of Claims: 

1. (canceled) 

2. (Previously Presented) A light source comprising: 

a source of plasma discharge that emits electromagnetic ("TM") radiation, a 
portion of which has wavelengths shorter than about 200 nm; and 

a phosphor composition that comprises a plurality of pardcles, each of said 
particles comprising at least a first phosphor and at least a second phosphor* said 
phosphor composition is disposed such that said first phosphor absorbs substantially said 
portion of EM radiation having wavelengtiis shorter than about 200 nm, and said first 
phosphor emits EM radiation having wavelengths longer than about 200 nm, wherein said 
at least a first phosphor comprises a plurality of nanometer-sized particles disposed on a 
surface of a particle of said second phosphor. 

3. * (ipirevidusly Presented) A light source comprising: 

a source of plasma discharge that emits electromagnetic C'EM'") radiation^ a 
portion of which has wavelengths shorter than about 200 nm; and 
a phosphor composition that comprises a plurality of particles, each of said particles 
comprising at least a first phosphor and at least a second phosphor, said phosphor 
composition is disposed such that said first phosphor absorbs substantially said portion of 
EM mdiation having wavelengths shorter than about 200 nm, and said first phosphor 
emits EM radiation having wavelengths longer than about 200 imi, wherein said at least a 
first phosphor forms a shell around each particle of said second phosphor. 
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(original) The light source according to claim 2, wherein said source of plasma 



5. (original) The light source according to claim 2, wherein said source of plasma 
comprises mercury gas, which produces a plasma discharge upon application of a voltage 
across the mercury gas. 

6. (original) The light source according to claim S, wherein said nanometer-sized 
particles of said at least a furst |dibsphor have a size in a range from about 1 nm to about 
500 ran, 

7. (original) The light source according to claim 5, wherein said nanometer-sized 
particles of said at least a first phosphor have a size in a range from about 1 nm to about 
200 nm. 

8. (original) The light source according to claim 5, wherein said nanometer-sized 
particles of said at least a first phosphor have a size in a range from about 1 nm to about 
100 nm. 

9. (Previously Presented) The light source according to claim 5, wherein said particle of 
said at least a second phosphor have a size in a range from about 1 micrometer to about 6 
micrometers. 

10. (original) The light source according to claim 5; whwein said at least a first 
phosphor is selected from the group consisting of LaP04:Pr^"*'; LaBaO^rPr^^; LoBO^iP^*; 
YBOsrPr**; GdBOjiPr^^ LuBOstPi^; (Gd,Y)B30o:Pr^; (Sr,Ca)Al,20,9:Pr^'"; 
(La,Gd.Y)MgBsOio:Pr^*; SrB407:Pr'*; CaMgAl,i.330i9;Pf^^ CaMgAlHOi^rPr^^; 
YP04:Pr'^GdP04:Pr^;Y2Si05:Pr^^ YP04:Bi^; LuP04:Bi^*; LaPO^rPb^^; 
LaBaOdrPb^*; LaBOarPb^^; YB03:Pb^"; GdBOsiPb^^ LuB03:Pb^^ (Gd,Y)B30e:Pb^^; 
(Sr.Ca)Ali20,9:Pb^^; (La,Gd,Y)MgB50io:Pb^*; SrB407:Pb^^; CaMgAlii.330i9tPb^; 
CaMgAli4023:Pb^^ YP04:Pb^; GdP04:Pb^; YjSiOsrPb^; YP04:Pb^*; LuP04:Pb^^; 
ljaP04:Pr^*,Pb2^; LaB306:Pr^^Pb^*; LaBOarPr^^J^b^*; YB03:Pr^*,Pb^*; GdB03:Pf^^Pb^; 
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LuBOatPr^^Pb'*; (Gd,Y)B306:Pr^J>b^*; (Sr,Ca)AI,20i9:Pr^Vb^^ 
(La,Gd,Y)MgBsOIo:Pl^^^b^*; S^B407:Pr^^Pb^^ CaMgAl,i.330i9:Pr'*,Pb^*; 
CaMgAl,4023:Pr'\Pb^^; YP04:Pf'^J'b^^; GdP04:Pr'*JPb^*; YzSiOj.Pr'*^^; 
YP04:Bi'",Pb'*; LuP04:Bi'*^b^*; LaP04:Pr^^Pb^Bi^^; LaB306:Pi^\Pb^*,Bi'*; 
LaB03:Pr^.Pb2+,Bi^*; YBOsiPr^^.Pb^'^^i^^; GdB03:Pr'''JPb^*.Bi^*; 
LuB03:Pr^^JPb='\Bi^;{Gd,Y)B306:Pi^,Pb^^3i'*; (Sr,Ca)All20|g:pI^^Pb2*3i'*; 
(La.Gd.Y)MgB50,o:Pr'^Pb^Bi^; S^B407:P^'^Pb^*3i'*; 
CaMgAln.330i9:Pr'*.Pb2-'3i^; CaMgAI,4023:Pr^.Pb^Bi^*; YP04:Pr^J»b^*3i'*; 
GdP04:Pi^*,Pb2*3i^'"; YzSiOs.Pt^^^b^^^i'*; YF04:Pi^3i^^^*; 
LuP04:Pr^\Bi^.Pb2*; (Ca,Mg,Sr)S04Jb**; CaLi2Si04:Pb^*; (Ca3a,Sr)Si03:Pb*'; 
Ba(Y,Gd^)B90i«:Bi^; YFjiBi^*; YOF:Bi^; (Gd,Y)OF:Bi'*,Pr^; (Y,Gd)3Al50i2:Bi'*; 
and combinations thereof. 

1 1 . (original) The light source according to claim 10, wherein said nanometn'-sized 
particles of said first phosphor is produced by a method selected from the group 
consisting of flame spray pyrolysis, ihverse-microemuision, sal-gel, and colloidal 
suspension. 

12. (original) The light source according to claim 5; wherein said at least a first 
phosphor is selected from the group consisting of LaPOArPr'"^; LaB306:Pr'''; LaBOjrPr^''; 

^-:YBQ3:Pi^t;.GdB03:Pr^; LuB03:Pr^+; (Gd,Y)B30o;Pr^n (Sr.Ca)A],20,9:Pr^^: 
(La,Gd,Y)MgB50io:Pr^^; SrB407:Pr'*; CaMgAIi,.330i9:Pr'^ CaMgAJ,4023:Pr^^; 
YP04:Pr3*; GdP04:Pr^*; YzSiOs.Pr'*; YP04:Bi^^; UP04:Bi^*; (Ca.Mg,Sr)S04:Pb^^ 
CaLi2Si04:Pb^^; (Ca,Ba,Sr)Si03:Pb^*; Ba(Y,Gd,Lu)B90i6:Bi^*; YFjiBi**; YORBi**; 
(Gd,Y)OF:Bi^*.Pr^*; (Y,Gd)3Al50i2:Bi^; and combinations thereof. 

13. (original) The light source according to claim 5, wherein said at least a second 
phosphor absorbs a portion of radiation emitted by said plasma discharge that has 
wavelengths longer than about 200 nm and radiation emitted by said at least a first 
phosphor, and said at least a second phosphor emits visible light. 
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14. (original) The light source according to claim 13; wherein saidat least a second 
phosphor i$ selected from the group consisting of BaMg^Al i6027:Eu^; 
CeMgAlnOi9:Tb^; YjO^iEu^*; (Ba,Sr.Ca)3(P04)3(Cl,F,OH):Eu^; 
(Ba,Sr,Ca)MgAl,oO|7:Eu^*; (Ba,Sr,Ca)BP05:Eu^*; Sr4Al,4O25:Eu2^;BaAl80i3:Eu^*; 
2SrO'0.84P2O5K).16B2O3:Eu^*; MgWO^; BaTiPjOs; (Ba,Sr,Ca)MgAlioOn:Eu^J^^^; 
(Ba,Sr,Ca)5(P04)3(Cl,F,OH):Sb'*; UP04:Ce^\Tb^*; GdMgBjOiorCe^, Tb^, Mh^*; 
GdMgBsbioiCe^^^Tb^; (Tb,Y,m.La,Gd)3 (Al,Ga)sOi2:Ce^^; 
(Ba,Sr.Ca)s(P04)3(CI,F,OH):Eu^*, Mn^\ Sb^^ (Y,Gd,LaA-u,Sc)203:Eu^; 
(Y,Gd,LaJnJLu,Sc)B03:Eu^n (Y,Gd.La)(Al.Ga)03:Eu^^; (Ba,Sr,Ca)(Y,Od, 
La,Lu)204:Eu^; (Y,Gd)Al3B40,2:Eu^^; monodinic Gd203:Eu^*; 
(Gd,Y)4(Al,Ga)2O0:Eu^; (Ca,Sr)(Gd,Y)3(Ge,Si)Al309:Eu^; (Sr,Mg)3(P04)2:Sn^^; 
GdMgBsOio^Ce^^Mn^^; 3.5MgO'0.5MgF2 GeO2:Mn'^; and combinations thereof, 

15. (original) The light source according to claim 5, wherein said light source is 
selected from the group consisting of fluorescent lamps, compact fluorescent lamps, and 
electrodeless fluorescent lamps, 

16. (original) A light source comprising: 

a source of plasma discharge that emits EM radiation, a portion of whicli has 
wavelengths shorter than about 200 tmi, said source of plasma discharge being contained 
in asealed'hbtising and comprising mercury gas» which produces said plasma discharge 
upon application of a voltage across said mercury gas; aiid 

a phosphor composition that comprises a plurality of particles of at least a first 
phosphor and a plurality of particles of at least a second phosphor, wherein said particles 
of said at least a first phosphor have a nanometer size, each of particles of said at least a 
second phosphor is coated with particles of said at least a flrst phosphor, said phosphor 
composition is disposed such that said first phosphor absorbs substantially said portion of 
EM radiation having wavelengths shorter than about 200 nm, and said first phosphor 
emits EM radiation having wavelengths longer than about 200 nm; 
wherein said particles of said at least a first phosphor have a size in a range from about 1 

« 

-5- 

PAGE 5/11*RCVDAr 5117/200$ 9:35:36 AM [Eastern Daylight Timel'SW^^ 



MfiY 17 2005 09:47 FR GE CORPORfiTE R-D 5183877751 TO .815712731371 P. 08/^11 



Application No. 10/674,376 136299 

Amendment dated May 17, 2005 

Reply to Office Action of February 14. 2005 

nm to about 500 nm; 

said paiticles of said at least a second phosphor have a size in a range from about 2 
micrometers to about 6 micrometers; 

said at least a first phosphor is selected from the group consisting of LaP04:Pr^; 

LaBaOerPr'*; LaBOsiPr^*; YBOjrPr'*; GdBOaiPr^^; LuBOjrPr^*; (Gd,Y)B306:Pr^; 

(Sr.Ca)Al,20,9:Pr^*; (La,Gd.Y)MgB50,o:Pr^*; SrBaOvrPr"^; CaMgAli,.330,o:Pr^; 

CaMgAli4023:Pr'+; YP04:Pi^*; GdP04:Pr^"; YzSiOj.Pr'*; YP04:Bi^*; LuP04:Bi'*; 

LaP04:Pb^*; LaBjOisiPb^; LaBOj.-Pb'*; YBOjtPb^*; GdBOjjPb^*; LuBOsJb^^; 

(Gd,Y)B306:Pb^*; (Sr,Ca)Al,20i9:Pb'*; (La.Gd,Y)MgBsO,o:Pb^*; SrB407:Pb2*; 

CaMgAl,i.330i9:Pb2*; CaMgAli4023:Pb^''; YP04:Pb2+; GdP04:Pb^*; Y2SiOs:Pb^*; 

YP04:Pb'"; LuP04:Pb2^ LaP04:Pr^*J'b^*; LaBiO^P?\Vb^^; LaB03:Pr'*J>b^; 

YB03:Pi^\Pb'^ GdB03:PI^^Pb'*; LuBOjiPr^nPb'^ (Gd,Y)B306:Pi^,Pb2*; 

(Sr.Ca)AhiO,9:Pr^\Pb^*; (La.Gd.Y)MgBsO,o:Pi^J>b^*; SrB407:Pr^.Pb^*; 

CaMgAlii.jsOisrPr'^^b^n CaMgAlM023:Pr^*,Pb'*; YPO^iPr^^^b^*; QdP04:Pr^JPb^*; 

Y2Si05:Pr'*,Pb2*; YP04:Bi^Pb^; Djp04:Bi^Pb=^; LaP04:Pr'*,Pb^Bi^; 

LaB306:Pr'*J>b^*3i'*; LaB03:Pr'*,Pb^,Bi^; YB03:Pr^,Pb^*3i^*; 

GdBOsrPr^Pb^Bi'*; LuB03:Pk^\Pb^*3i^; (Gd,Y)B306:Pr3*JPb2*^i3^; 

(Sr.Ca)Al,20,5J>r^^J»b^Bi^*; (La.Gd.Y)MgB50,o:Pi^4»b^*3i'^; SrB407:Pr^J1>**3i3+: 
, , . Ca]yig>^,j 33Q CaMgAl,4023:Pr'*J>b^3i'*: YP04:Pr'*,Pb^3i^; 

C^4:i^*rPb^Bi^; YjSiOsiPr^^b^Bi^*; YP04:Pr^3i'^Pb'*; 
LuP04:Pr'*.Bi^Pb**; (Ca>Ig.Sr)S04:Pb^; Cay2Si04:Pb2^; (Ca.Ba,Sr)Si03:Pb^*; 
Ba(Y,GdXu)B,Oto:Bi'^ YFuBi^; YOF:Bi^*; (Gd,Y)0F:Bi3^Pr^; (Y,Gd)3Al50i2:Bi^^; 
and combinations thereof; and 

said at least a second phosphor emits visible light and is selected from the group 
consisting of BaMgaAli^O^ytEu^*; CeMgAlnOigiTb^"^; Y203:Eu^*; 
(Ba,Sr,Ca)5(P04)3(CI,F,OH):Eu^*; (Ba.Sr.Ca)MgAlioOt7:Eu^*; (Ba,Sr,Ca)BP05:Eu^; 
Sr4Aiu025:Eu^''; BaAlgOisiEu^^; 2SrO*0.84P2O5»0. 1 6B203:Eu^*; MgW04; BaTiP208; 
(Ba.Sr.Ca)MgA]toOn:Eu^*.Mn'*; (Ba,Sr,Ca)s(P04)3(a^,OH):Sb'*; LaP04:Ce^^Tb^; 
GdMgB50,n:Ce'*, Tb^ Mn^*; GdMgBsOjorCe^*. Tb^*; (Tb,Y.Lu J^,Gd)3 
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(Al,Ga)50,2:Ce^''; (Ba,Sr,Ca)5(P04)3(Cl,F,OH):Eu^^ Mn^*, Sb^*"; 
(Y,G4La,Lu,Sc)2O3:Eu^^(Y,Gd,La,In,Lu,Sc)B03:Eu^^; (Y,GdJLa)(Al,Ga)03:Eu^^; 
(Ba,Sr,Ca)(Y,Gd, L^^uhO^iEii^^; (Y.Gd)AJ3B40i2:Eu^'*; monoclinic Gd203:Eu^*; 
(Gd,Y)4(Al,Ga)209:Eu'^ (Ca,Sr)(Gd,Y)3(Ge,Si)Al309:Eu^*; (SrjVlg)3(P04)2:Sn^^ 
GdMgBsOioiCe^'' J^^; 3,5MgO 0.5MgF2 GcO2:Mn^; and combinations thereof. 

17. (original) A light source comprising: 

a source of plasma discharge that emits EM radiation, a portion of which has 
wavelengths shorter than about 200 nm, said source of plasma discharge being contained 
in a sealed housing and comprising mercury gas, which produces said plasma discharge 
upon application of a voltage across said mercury gas; and 

a phosphor composition that comprises a plurality of particles of at least a first 
phosphor and a plurality of particles at least a second phosphor, wherein said particles of 
said at least a first phosphor have a nanometer size, each of particles of said at least a 
second phosphor is coated with particles of said at least a first phosphor, said phosphor 
composition is disposed such that said first phosphor absorbs substantially said portion of 
EM radiation having wavelengths shorter than about 200 nm, and said first phosphor 
emits EM radiation having wavelengths longer than about 200 nm; 

wherein said particles of said at least a first phosphor have a size in a range from 
about 1 nm to about 500 nm; 

said particles of said at least a second phosphor have a size in a range from about 
2 micrometers to about 6 micrometers; 

said at least a first phosphor is selected from the group consisting of LaP04:Pr^'*'; 
LaBaOerPr^^ LaBO^iPr^; YBOaiPr^; GdBOa:?!^^ LuBOgiPr'^ (Gd,Y)B306:Pr^; 
(Sr,Ca)Al,iO,y:Pr^; (La.G*Y)M[gB30io:Pr**; SrB407:Pr^; CaMgAlii.330i9:Pr^; 
CaMgAli4023:Pr^*; YP04:Pr^; GdP04:Pr^^; Y2Si05:Pr^^; YP04:Bi^*; LuP04:Bi^; 
(Ca,Mg,Sr)S04:Pb2+; CaLi2Si04:Pb^*; (Ca,Ba,Sr)Si03:Pb^*; Ba(Y,Gd,Lu)B90i6:Bi^*; 
YF3:Bi^*; YOFiBi^^ (Gd,Y)OF:Bi^^Pr^^ (Y,Gd)3Al50i2:Bi^*; and combinations thereof; 
and 
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said at least a second phosphor emits visible light and is selected firona the group 
consisting of BaMg2Ali6027:Eu^^; CeMgAlnOi9:Tb^^ Y203:Eu^*; 
(Ba,Sr,Ca)5(P04)3(Cl^,OH):Eu^^ (Ba,Sr,Ca)MgAl,oOi7:Eu^*; (Ba,Sr,Ca)BPOj:Eu^^; 
Sr4Ali402s:Eu^*i BaAladarEu^^; 2SrO'0.84P2O5-0,16B2O3:Eu2^; MgW04; BaTiPzOg; 
(Ba,Sr,Ca)MgAl,oOn:Eu^*Jvtn^"'; CBa,Sr,Ca)5(P04)3(Cl.F,OH):Sb^*;LaP04:Ce^,Tb^; 
GdMgB50,(,:Ce^^Tb^^ Mn^*; GdMgBsOioiCe^^* Tb^^; (Tb,Y,LuJLa,Gd)5 
(Al,Ga)50i2:Ce^; (Ba,Sr,Ca)3(P04)3(ClJ'.OH);Eu^\ Mn^^, Sb^; 
(Y,Gd,LaJLu,Sc)203:Eu'^; (Y,GdJLa,In,Lu,Sc)B03:Eu^^; (Y,GdJ^)(Al,Ga)03:Eu^"'; 
(Ba,Sr,CaXY,Gd, Laj:u)204:Eu^; (Y,Od)Al3B40i2;Eu^''; monoclinic GdzOaiEu^*; 
(Gd.Y)4(Al,Ga)209:Eu^*; (Ca,Sr)(Gd,Y)3(Ge,Si)Ab09:Eu^*; (Sr J^g)3(P04)2:Sn^^; 
GdMgB50|o:Ce^\Mn^'*'; 3.5MgO'0.5NIgF2 GeO2:Mn**; and combinations thereof. 

18. (original) A method for making a light source, said method comprising: 

providing a source of plasma discharge that emits EM radiation, a pordon of 
which has wavelengths shorter than about 200 nm; 

containing said source of plasma discharge in a sealed housing; and 
disposing a phosphor composition in said sealed housing, which phosphor 
composition comprises a plurality of particles, each of said particle comprising at least a 
first phosphor and at least a second phosphor, said at least a first phosphor being disposed 
on each particle of said second phosphor, and said phosphor composition being disposed 
such that said first phosphor absorbs substantially said portion of EM radiation having 
wavelengths shorter than about 200 nm, and said first phosphor emitting ^1 radiation 
having wavelengths longer than about 200 nm. 

19. (original) The method according to claim 18, wherein said source of plasma 
discharge comprises mercury gas, which produces a plasma discharge upon application of 
a voltage across said mercury gas. 

20. (Previously Presented) The method according to claim 19, wherein said providing 
said plasma source comprises providing an amount of mercury sufficient to maintain a 
mercury vapor pressure of about 0.8 Pa at a temperature of about 40^C. 
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21. (original) A method for making a light source, said method comprising: 
providing an envelope made of a material, that is substantially transparent; 
depositing a layer of a phosphor composition on an inner suxface of said envelope, 

said, phosphor composition comprising a plurality of particles, each of said particles 
comprising at least a first phosphor and at least a second phosphor, said at least a first 
phosphor forming a coating around each of particles of said at least a second phosphor; 

evacuating said envelope to provide an evacuated envelope having said layer of 
said phosphor composi tion thereon; 

adding a first amount of mercury and a second amount of an inert gas into said 
evacuated envelope; 

providing a means for generating a plasma discharge from said mercury and said 
inert gas; and 

sealing said envelope to produce said light source* 

22. (original) The method according to claim 21 , wherein said forming a coating 
comprises depositing a plurality of nanometer-sized particles of said first phosphor 
around each particle of said second phosphor. 

23. (Previously Presented) The method according to claim 22, wherein said first 
amount of mercury is sufficient to maintain a mercury vapor pressure of about 0.8 Pa at a 
temperature of about 40^C. 

24" (canceled) " r.; 

25. (Previously Presented) A phosphor composi tion comprising a plurality of 
particles, each of said particles comprising at least a first phosphor and at least a second 
phosphor, said first phosphor being capable of absorbing EM radiation having 
wavelengths shorter than about 200 nm, and being capable of emitting EM radiation 
having wavelengths longer than about 200 nm, wherein said fii«t phosphor comprises a 
plurality of nanometer-sized particles, which are disposed around a particle of said second 

26. (Previously Presented) A phosphor composition comprising a plurality of 
particles, each of said particles comprising at least a fust phosphor and at least a second 
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phosphor, said first phosphor being capable of absorbing EM radiation having 
wavelengths shorter than about 200 nm, and being capable of emitting EM radiation 
having wavelengths longer than about 200 nm, wherein said first phosphor comprises a 
shell around a particle of said second phosphor. 
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